Epidermal growth factor stimulates human trophoblast cell migration through Rho A and Rho C activation.
This study investigated the roles of Rho protein in epidermal growth factor (EGF)-induced trophoblast cell migration and its mechanism. Using choriocarcinoma cell lines JEG-3 and JAR and first-trimester human chorionic villus explant cultures on matrigel, we examined EGF-mediated stimulation of trophoblast migration. EGF is shown to have a dose-dependent effect on trophoblast migration. A low concentration of EGF (1 ng/ml) has a stimulatory effect on cell migration, whereas high concentrations of EGF (100 ng/ml) shows an inhibitory effect. EGF (1 ng/ml) activates RhoA and RhoC, but not RhoB, through elevated protein levels and activity. EGF-induced migration was shown to be inhibited by either cell-permeable C3 exoenzyme transferase or selective RhoA or RhoC small interfering RNAs. The inhibition was not mitigated by the addition of EGF, suggesting that RhoA and RhoC play an important role in trophoblast migration and are obligatory for EGF action. Treatment of JEG-3 and JAR cells with RhoA small interfering RNA induced F-actin cytoskeleton disruption and cell shrinkage, which is consistent with the effect of C3 exoenzyme transferase, and this action was not mitigated by EGF treatment. RhoC small interfering RNA had no apparent effect on the F-actin arrangement, suggesting that RhoA but not RhoC takes part in the EGF-induced migration through F-actin rearrangement. These results indicate that RhoA and RhoC play more important roles than RhoB in EGF-mediated migration of trophoblast cells, and RhoA but not RhoC regulates this migration through F-actin cytoskeleton reorganization.